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(54) OrHETACHTE JlJbHOK CPE^CTBO 



1 

H3o6peTeHMC othochtoh K npOTHBO- 
nojKapHOfl TexHHKe h mokst tob ' Hcnojib- 
3osano ;cuir. TyiueKKK BemecTB, ropeHHe 
KOTopyx He no^aeTCH Tyinemiio BOfloft 
mm jipyrHMH orneracHTe^bHWMH cpea-.' 
ciBaMH, • HanpHMep, me-no^Hbix MeTa/unoa, 

H3BecTHbi cocTaBu nopoiiiKOB Ann ?y- 
iug huh uienowHbix MeTajiJioB Ha ocHOBe 

Ka^bUMHHpOBaHHOft CO^bJ C flOGaBK^MH 

co/ie* wwpHbix kmctiot, a T'aKxce cyxoro 
aJibGyMHHa ii CTeKJiosMa/m [l] h [2] , 

HGflOCTaTKH 3THX nopouiKOis 3aKJIK)- 
S'aiOTCH B TOM, UTO HOA .fleflCTBHeM 

aTKOcOepHCfl BJiarn cociaB TepaeT 
TexyMecTb, 3a6nBaeT Tpy6onposo#fcJ 

H np.H TyUJeHHH BbI3b)BaeT AOnOJlHHTeJlb- 

.Hoe BoaropaHHe ropnmero tue/ioMHoro 
Mexajuia, . . ' 

HssecTHbi Tai(*e orKeracHTeJifeHhie 
cpencTsa ju/ih TyuieHHfl pa3JmHHb;x *Mfl- 
xocTefl Ha ocKcse cop6e*!TCB, KanpM- 
m*p, cK/iHKar^ff, HacwmoHKoro H*"^" 
HHieneM - . TeTpa(liTOP^w6poK3TaHOM [3J. 

OsHako STM cpeflCTBa He, otinawaioT y ; 
aociaTOMHon s^eKTKWHOCTbto jipw " *y- "■: .'/! 

• UieHHM wexiOM.Hbix MeTaJlJlOB • ' ' 

HaH6onee 6^hskhm no cocTaBy • ; ; 

-H3 :H3BecTHbix BJi hctc h orH^racHTe/ib-r; 
«oe cpe^xcTso, PK^K>wa»omee copGeHT j- ... 
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nep. r inTOBi;iH necOK , nopw KOiopcrc 
3.anOJlK€MbJ TeTpaci)T.op/iH6ppM3TaHOM [4] % 
3to cpeflCTBO rai<ace He o6naaaeT 

^OCTaTOWHOft 3(J)(J)eKTHBHOCTblO npH Ty "~ 

ujeHHH mejio\rKbix M.eTaJiJiOB. npii rauie- 
hhh orweracwTeJioHun MaTepnaji norpy- 
MaeTCH nofl cjiofl KK^Koro rop^mero 
MexaJina h He H30JiHp^eT noBepxHOCTb 
rcpenKJ? ot OKpyKaKimert cpe^w. Ero 

npHM6H6HH6 DrpaHHUeHO, nOCKOJIbKy b 

npouecce Kcnojib30BaHHfl obpa3yK)TCfl 
TOKCHMHue npcayKTbi, ocoSeHHO npH . 
orHeraineHHH b saxpfaiTbix noMetueHHHx. 
KpOMe Toro xpeGyeTcn cnemia^bHap. • 
repMeTHVHaH Tapa ana xpaHCHKfl, on- 
peAeJiewHan TeMnepatypa c oOaaaTeJii,- 
hwm nepHOflii^ecKHM KOH.TpoJieM cocTaaa. 

■ ' Uenfa H30(5peTeHHR .-' noBtauauHe 3<t>- 
(jjeKTKBHocxH xytueHHH b cjiyMae ropeHMH 
uxttoyHbsx MexajiJiOB h paciuKpeHwe 06-. 
jiacTii npHMeHeHKH., .. . 

, IlOCTflBJieHKHH uej'ib xiocTMraeTCH 
TflM t wtq orHeracMT«/r&Ho<3 epesfcTB r : 
BKJirowawiuee copfieHT, HacbnueHHUxi na- ■; 
noJiHMTe/ieM, coAep«HT b. Kanec^Be i ';* i,;, . 
cbpCeriTa ueoJiMT,. a. uanonHHTeiifl — *\r|- 
roH , ■ ' 

OrKeracMTejibHoe cpejjCTBO Bbinojr- " 
h e ho t _b BHjqie rpaHyji, Ojiokob' hjim fSp^c- 



H 3 b ec tho, mo ueojiHTbi o6Jia,n«aK>x 
OcnbiuoH amcopGuHOHHOfl eMxocxbio no t 
ra3y. Ilpw bwcokom AaB/ieHHH h noBbi- 
uieHHbix TeMnepaxypax HeKOTopue -ufeo- 
jiHTbi MoryT norjiomaxb xaxne raau, ko 
xopbie npH oGbJMHwx ycnoBHHx He a^cop 
GHpyioTCH H3-3a eojifaujqro paaMepa hx 
MO/ienyji. KanpHMep, -npH 350°C h jgaB- 
JI6HHH 2 0 00 axM, ii.eoJiHT KA a,n;cop6H- 
pyeT 3aMeTHue koji hhgctb a aproHa no 
100 cM^/r, nocne oxjia)Kne h hh no kom- 
HaTHOfl TeMiiepaTypbi . ra3 (aproH) ocTaeT 
ca 3anepTb3M b nb/iocxHx ueonnxa. Ta- 
Koe HBJieHne HaauBaeicH ' 1 KancyjiHpoBa- 

HHCM ' * . TaKne UeOJIHTU C 3 aKJlKD^eHHbJM 

b hmx ra30M Moryx coxpaHHTbcs 6e3 
H3MeHGHHfl b xeneHHe jqjtHxeJTjsHoro Bpe- 
MeHH. Uxo6bi ra3 B;ecop(5HpoBaJic h*, Hyx- 
ho Harpeib ueojiHT no BucoKOft ■ TeMne- 
paxyphj, 

JJaHHce H3o6peyeHne ncnoJib3yeT 
BBJienne ' * KancyjiHpOBaHHH 1 1 xxsin no- 
BbuueHHa orHeracHxejibHbix cboActb XBep- 
r»ux vacTHu * copbeHTa, HanpwMep, ueojiH- 
xa. J3jih xyiueHHfl Heo6xo.zxHMO XBep.n.bi-e 
^acTHUii ueojiHxa c 1 ' 3aKancyjiHpoBaw- 
HbiM 1 ' B ero BHyxpeHHHe nonocxn HHepx- 
HbiM ra30M, HanpuMep/ aproHOM, nojciaxb 
Ha noBepxHocTh ropenHH.. y^ep^HB ancs 
Ha nosepxHocfH ropsHH h f xBep.n.bie 
'lacTHUbi (rpanyjiM) ueojrwxa saxpy^HHtox 
jaocxyn B03^yxa k noBepxHOCTH. rope- 
HHH. HpH HarpeBe c smhx rpaHyn. us hx 
BHyipeHHHx nojiocxeft npOHCxo,uHT bbio- 
poc (jiecop6uHH) 3 Ha^HxeJitHoro ko/ih- 
!5^5:Z?-§- _ AAC5?JB.6Hp.p^B*a HHpro . HiieRX - _ 
Horo raaa aproHa ; no 100 CMvr. <ieM 
Bi^iue xeMnepaxy'pa- ropenuR, Tew nnxeH- 
eKBHeS npoHcxoxsHx Bhi6poc MHepxHoro . 
ra^a M3 MHKponop ueonwxa . rLnoxHocxb 
aprcna npeBbiiuaex nJioxnocxb Bosziyxa, 
xcm caMbiM apron 6yB.ex BbixecHHXB 

113 30Hbl rOp€HHH BOSjayX, 3 Ha^HX eJIb HO 

noKn«afl npw 3toh KOHneHxpaumo khcjio- 
poxia, ^ito b KOHe^HOM HTore cnocod- . 
cxByex npeKpaiueHMio ropeHKfi 6ojibiuhhc- ■ 
xBa ropHJHHx BemecTB, O^HOspeMeHHO 

C 3THM H3 30HBJ JOpeHHH HH€pTHbJft ra3 
OXHHMaex 3HaMHT8^bHOe KO/lHHeCXBO 

Ten/ia, b pe3yjifaxaxe * viero cHHKaeicn 
TeMnepaiypa ropranei* cpe>abi h nponc- 
xoahx xopmojkghh e npouecca ropeHHH.. 

n p h m e p* Jinn npoB 6pKH orHe- 
racHxeJTBHbix cbohcxb ueoJiHxa xHna ,KA 
»HflK«fl Haxpwfl, npe^BapHTeJibHO pa3or- 
pexwft b Gaxe no- 500°C / BbijiaBJTHB aex- 
ch b MexajiJiH^ecKHfir npoxnseHb njio- 
majafcio 1,0 M a . OGbeM Bu^aBJieHHoro >km^- 
Koro h aipn h cocxaB.THex 10 ji. npH 
BbutaBjiKBaHHH H3 Sana B npoTHBeHb 
KaTpHft caMOB03ropaexcH . rpaHy/ini ueo- 
JiHxa pa3MepoM 3-4 mm npe.UBapnxe.nfo ho 
o6e3ra«HBaioTCH npH 6 00°C, a 3axeM. 
HacKinawTCfl aproHOM. 

Ha ropHiuyro noBepxnocxb HaxpH h b 
ohhh npHew nojiaexcH 5,0 Kr ueojinxa, 
bch noBepxnDCTb ropeKHH ' sacanaeTCH 
c/ioeM , uebJiHxa xojiu»mhoh b HecKOJibxo ;.. ; 
(3-4) rpaHyji-". Tloc/ie 3acunKH Bcefl no-. 
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BepxHOCTH, ropeHHe HaxpHH iio/ihocxi 
npexpamaexcn . npoc avwBaHHc mvinnoro 
MexaJiJia ckbosb cjioh nopouiKa He 
Ha6^roflaeT<;n f He HaG/iicmaexcn xan>Ke 
06pa3OBaHHe btophmhux ovaroB* rope- . 

HHH, a" TaK«e B3pfcJBHtJX 3ctcI)eKXOB , 

x-noriKOB h xpocKa npn sacunKG ropn- 
meft noEepxHOcxM HaxpHH rpaHyjiaMH ; 
ueojiHxa." y^ajieHHe H3 MexajuiHHecKoro 
npoTHBH h ocxaBiueHCfl nocjie xyujeHwn 

Maccbi He npe^cxaBJinex Oojibujhx 3a- 

xpyAHeHHft. • 

noBbnueHHan 34)(l)eKXHBHOOXb xyuieHHfl 

ropfliUHx t4eJtOHHbix Mexan/iOB, HanpHMep, 

HaxpHH/ c nOMOUl.blO XBepJXblX nacxHu 

ueo-HHxa , * MHKponopu xoxoporo npe^Ba- 
pHxe/ibHO HacumeHbi h h epx hbim ra30M 
- aproHOM, obycrtOBJieHa xeM/Vrxo^.B stom 
cpejqcTBe TyuieHna cobmccxho "npoHBJiH- 
ioxch orHeracHxeJibHfaie cBOflcxBa xfiep- 
Xiux BemecTB - cosxtaHHe CBoen MaccoH' 
H30JiHpyiomee aeflcTBHe npoueccy rope- 
huh,* a xaK>Ke cbohcxbo HHepxHoro ra- 
sa aproH.a BBHfly ero 6onbiuoPL n/iox- 

HOCXH BblXeCHHXb H3 SOHbl rOpGHHfl 

B03c,y x npn Bbixojae hs MHKponop ueo- 
jiHxa, noHHxcafl tgm caMbiM KOHueHxpa- 
uhk) KHCJiopo^a. Hafl noBepxHOcrbio- 
rcpciiHH, a xax>Ke b npOMejicyxnax 
Me>Kjiy ^lacTHuaMH (rpaHyjiaMH) ueojiH- 
xa co3jaaexcH HHepxHan ra30Ban no- 
xiyujKa, KOTOpaR yc xohmhb a h npenax- 
cxByex noflxoay Kuc/iopoxia Henocpejx- 
CTBeHHO k rpaHHue ropeHHH BeutecxBa. 
Tax xax y^ejibHbiH Bee ueo/iHxa 3 HaMH — 

„xejjb ho.. MeH.faiu e — yn eab u o no-Beca- -jkh/x ko ro- 
waxpHH, xo rpaHyjibi ueo/iHxa Bcerjia 
y/*ep>KHB awx c n Ha ero noBepxHoexn b 
npouecce ropeHHH. 

C xaxoH «e 3$<J>eKXHBHOcxbK> rpaHyjibi 
ueoriHxa c npejiBapHxeJibHbiM HacuiueHHeM 
hx nop HHepxubiM rasoM cMoryx 6bixb 
Hcnojib30BaHbJ npH xyuieHHH pa3nHMHbix 
HecJ>xenpojsyKxoB . Ha noBepxnccxii boao- 
eMa. npn nepBOM. KOHxaxxe rpaHyji ue- 
o/iHxa c BOflofl H3 Hero H3-3a ajjcop6- 
Uhh BOflw 6yner hhtghchbho BbicSpacbi- 
BaxbCH HHepx.HbiH ra3, coaflaaaH raso- 
bvk) 33Becy h cHJibHO pa3*5aB.nHH npH 

' stom ropro^He napbi, mxo b k oh en hom 

HXOre npHBOijHX K XOpMO)KeHHK» H 

noxtaBJieHHio o^ara ropennn. 

OSjiajjafl xiocxaxouHOH'' MexaHH^iec- 
koh npOHHOCTbw Ha pa3flaBJiHsaHHe h 
HcxHpaHHe rpanyjibi ueoJinxa Moryx 
noxiaBaxbCH Ha noBepxHOcxb . ropeHHH ' 
c noMOtubio paaJiH^Hbix MexaH HvtecKHx 
cpeflCTB no ujJianraM h Tpy6onpOBOflaM, 
THrpocKonH^HOCTb rpaHyn ueojiwxa, 
MKKponopa KOToporo -HacumeHbi KHepx- 
HbiM rasoM, ovieHb HH3Ka, a cjie>KHBae- 
Mooxb rpaHyji Me«c^y co6oft Boo6me 
oxcyxcxByex ' • . 
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OopMyjia Mso6pexeHHH : 

1 . OrHeracHxejibHoe cpencxBO, X - 
BKjiio^atomee: copbeHT , HacbimeHHbiH Ha,non- 



HHTe/ieM,', o t Ji h n a to -m e e c h 
T eM, ' mo, c ue/ifaK) noBbnueHHa 3ct>(fceK-> 
thbhocth TyiueHHH b CJiy^ae ropeHHH" 
mejioMHbix Mexa^JioB h pacwHpeHHH 06- 
/iacTH npHMeHeHHH , oho coflep*MT b , 
KaMecTBe cop6enTa ueo/iHT, a HanbJi- 
HMXeJifl - aprc;;. . / 

.2, OrHeracHTeJifaHoe cpejxcTBO no 
n. l # OTJiM i iaK)i4eecH 
T€M, mo, oho Bhino'JTHeHO b BHue rpa- 

Hyjl, OJIOKOB MJTtH 6pyCKOB . . 



HCTO^HMKH HH<J)OpMaUHH, . < j 

npHHHtue bo BHHMaHHe npw 3KCnepTH3e 



1. ABTOpCKOe 

» 125141, kjk A 

2 . ABTOpCKOe 

• tf .133346, KJii A 

3 . ABTOpckoe 
» 232761, KJi. A 

4 • ABTopcKoe 
» 423323, kju A 
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FIRE -EXTINGUISHING MEANS 

The invention pertains to fire-extinguishing equipment, and 
may be used for the fire- fighting of substances, whose combustion 
cannot be quenched by water or other fire -extinguishing means, 
e..g, alkali metals. 

Powder compositions for the extinguishing of the combustion 
of alkali metals on the basis of soda ash, having additives of 
the salts of fatty acids, as well as dry albumin and vitreous 
enamel, are known [1] and [2] . 

The disadvantage of these powders consists in that under the 
action of the atmospheric moisture, the composition loses its 
flowability, clogs the pipelines, and over the course of the 
extinguishing brings about an additional deflagration of the 
already burning alkali metal. 
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Fire-extinguishing means for the extinguishing of the 
combustion of various liquids, which means are on the basis of 
sorbents, e.g., silica gel, saturated with a filler, namely 
tetraf luorodibromoethane , are also known [3] . 

However, those means do not possess sufficient effectiveness 
when the burning alkali metals are to be extinguished. 

Among the known means, the composition, which most resembles 
the proposed composition, is the fire-extinguishing means, 
including sorbent - pearlitic sand, whose pores are filled with 
tetraf luorodibromoethane [4] . 

That means also does not possess enough effectiveness when 
fires, caused by burning of alkali metals are to be extinguished. 
Over the course of the extinguishing, the fire-extinguishing 
material is immersed under a layer of liquid burning metal, and 
does not insulate the surface of combustion with respect to the 
ambient medium. The use of that means is limited because when it 
is used, toxic products are formed, particularly when the fire- 
extinguishing is undertaken in closed premises. Moreover, 
special, hermetically sealed containers are necessary for the 
storage, at a specified temperature, accompanied with periodic 
control of the composition. 

It is an object of the invention to improve the 
effectiveness of fire-extinguishing when alkali metals are 
burning, and to expand the area of application. 

The set objective is achieved as a result of the fact that 
the fire-extinguishing means, which comprises a sorbent, 



saturated with a filler, contains a zeolite in its capacity as 
sorbent, and argon in its capacity as filler. 

The fire-extinguishing means is embodied in the form of 
pellets, blocks or bars. 

It is known that zeolites .possess a great adsorption 
capacity with respect to gas. At high pressure and elevated 
temperature, some zeolites can absorb such gases, which cannot be 
adsorbed under standard conditions, due to the large size of 
their molecules. For example, at 350° C and a pressure of 2,000 
atm, the zeolite, KA, adsorbs noticeable amounts of argon, up to 
10 0 cm 3 /g. After having been cooled to room temperature, the gas 
(argon) remains entrapped in the interstices of the zeolite. Such 
a phenomenon is known as "encapsulation". Such zeolites, having a 
gas, blocked in them, can.be stored for long periods of time. In 
order for the gas to be-de-sorbed, the zeolite should be heated 
up to high temperature . 

The proposed invention makes use of the phenomenon, known as 
"encapsulation 1 , in order for the fire-extinguishing properties 
of the solid particles of the sorbent, e.g., zeolite, to be 
improved. In order for the extinguishing to be carried out, it is 
necessary that the solid particles are submitted to the surface 
of combustion. While retaining themselves on the surface of 
combustion, the solid particles (pellets) of zeolite hinder the 
access of air to the surface of combustion. When the actual 
pellets are heated, an ejection (desorption) of a considerable 
amount - up to 10 0 cm 3 /g - of inert gas, argon, which has 



previously been adsorbed, takes place. The higher the temperature 
of combustion, the more intensive the expulsion of the inert gas 
out of the micropores of the zeolite. The density of the argon 
exceeds the density of the air, in such a way the argon will 
displace the air out of the combustion zone, considerably 
lowering - in doing so - the oxygen concentration, as a result 
of which it subsequently contributes to the termination of the 
combustion of the majority of combustible materials. 
Concurrently, the inert gas extracts or removes out of the 
combustion zone a considerable amount of heat, as a result of 
which the temperature of the combustible medium decreases, and a 
deceleration of the combustion process takes place. 

Example: In order to verify the fire-extinguishing 
proprieties of the zeolite of the brand KA, liquid sodium, which 
has been preheated in tank to 500°C, is squirted or pressed out 
into a metallic drip pan [griddle] , having an area of 1 square 
meter. The volume of the sodium, which has been squirted out 
constitutes 10 liters. When the sodium is squirted or squeezed 
out of the tank into the drip pan, it spontaneously ignites. The 
zeolite pellets, having a size of 3 to 4 mm, are predegassed or 
deaerated beforehand. 

0.5 kg of zeolite are advanced or fed at one sitting upon 
the burning surface of the sodium, while the entire surface of 
the combustion is filled up with a layer of zeolite, having a 
thickness of (3-4) pellets. After the pouring or filling up of 
the entire surface, the combustion of the sodium completely 
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ceases. An oozing or infiltration of the liquid metal into the 
powder layer, and, also, a formation of secondary centers of 
combustion, as well as explosion effects, backfires and crackling 
- when the combusting surface of the sodium is covered with 
zeolite pellets -is not observed. The removal out of the metal 
drip-pan of the mass, which has remained after the extinguishing 
has been completed, is not associated with great problems. 

The improved effectiveness of extinguishing burning alkali 
metals, e.g., sodium, with the help of solid zeolite particles, 
whose micropores are saturated with inert gas, namely argon, is 
predicated upon the fact that in the said extinguishing means, 
the fire-extinguishing properties of the solid substances - i.e. 
their ability to generate an insulating effect by means of their 
own mass against the combustion process - as well as the property 
of the argon - due to its high density - to displace the air out 
of the combustion zone at the outlet of the zeolite micropores, 
lowering thus the oxygen concentration - are jointly manifested. 
Above the surface of combustion as well as in the interstices 
between the zeolite particles (pellets) , there is generated an 
inert -gas cushion, which is stable, and hinders the direct oxygen 
access to the combustion interface of the substances. Because the 
specific weight of the zeolite is considerably less than the 
specific weight of the liquid sodium, the zeolite pellets are 
always retained on the sodium surface over the course of the 
combustion . 
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With the same effectiveness, the zeolite pellets, having 
pores, which are saturated beforehand with inert gas, may be used 
for the extinguishing of the combustion of various petroleum 
products on the surface of an impounding reservoir. When the 
initial contact between the zeolite pellets and the water occurs, 
the inert gas will be actively displaced out of the zeolite, due 
to the adsorption of the water, whereby a protective gas blanket 
or screen is thus created, and the combusting vapors will be 
pronouncedly diluted, as a result of which a deceleration and 
suppression of the focus or center of combustion finally takes 
place . 

Possessing sufficient crushing strength and abrasion 
strength, the zeolite pellets can be advanced onto the surface of 
combustion with the help of various mechanical means along hoses 
and pipelines. The hygroscopicity of the zeolite pellets, whose 
micropores are saturated with inert gas, is very low, while the a 
caking or agglomeration does not at all exist. 



CLAIM 



1. Fire-extinguishing means, comprising a sorbent, saturated 
with a filler, characterized in that with an aim of 
increasing the effectiveness of extinguishing in the case of 
burning of alkali metals, and an expansion of the area of 
application, it contains a zeolite as sorbent, an argon in its 
capacity as filler. 
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2. Fire-extinguishing means, as claimed in claim 1, 
characterized in that it is embodied in the form of 
pellets, block or bars. 
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